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DETAILED ACTION 

i> Claims 1-31 are presented for examination. 

2> This is a non-final rejection. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

3> Claims 5 and 8 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

a. Claim 5 lacks proper antecedent basis: "the available paths"; 

b. The term "substantially" in claim 8 is a relative term which renders the claim 
indefinite. The term "substantially" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill 
in the art would not be reasonably apprised of the scope of the invention. In other 
words, the term "substantially" renders the claim indefinite because the frequency 
with which data transfer requests is not clearly defined in the claim. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 



Application/Control Number: 10/665,779 Page 3 

Art Unit: 2152 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

4> Claims 1-7, 11, 14-19, and 22-27 are rejected under 35 U.S.C §i02(b) as being anticipated 
by Saito, U.S Patent No. 5.257.386. 

5> As to claim 1, Saito discloses a method for responding to a request to transfer data 
between a virtual machine (VM) in a virtual computer system and a data storage unit within 
a multipath data storage system, the method comprising: 

determining multipath routing information related to possible paths over which the 
data may be routed [column 3 «lines 46-63» | column 6 «lines 36-42» : determining whether 
paths are available]; 

determining VM-specific information related to the VM in the virtual computer 
system [column 3 «lines 5i-56» : each VM has a transfer priority]; 

based on the multipath routing information and the VM-specific information, 
deciding whether to route the data transfer request [column 3 «line 67» to column 4 «line I4» 
I column 6 «lines 36~46» : decision on whether to route the request based on whether the path 
is available and the VM's transfer priority]; and 

if a decision is made to route the data transfer request, then, based on the multipath 
routing information and the VM-specific information, selecting a path over which to route 
the data [column 6 «lines 47'56»], 
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6> As to claim 2, Saito discloses the VM-specific information indicates an amount of 
disk bandwidth that is allocated to the VM [column 4 «lines i-n»], 

7> As to claim 3, Saito discloses a decision is made not to route the data transfer request 
because routing the data transfer request would cause the VM's allocation of disk bandwidth 
to be exceeded [column 4 «lines i-ii» | column 7 «lines I3'52» where : a request is not routed if 
the total amount of the request exceeds the limit specified by the VM's transfer priority]. 

8> As to claim 4, Saito discloses the VM-specific information indicates the VM's 
priority relative to other virtual machines [column 4 «lines i-ii»]. 

9> As to claim 5, Saito discloses the multipath routing information indicates the 
available paths over which the data may be routed [column 6 «lines 36-42»]. 

io> As to claim 6, Saito discloses the multipath routing information further indicates a 
pending data transfer load for each of the available paths over which the data may be routed 
[column 4 «lines 2i'34» | column 6 «lines 23'35» where : Saito discloses waiting for pending 
data transfer requests to be satisfied from a queue]. 

n> As to claim 7, Saito discloses a load distribution function, based on the multipath 
routing information and the VM-specific information, is used in selecting a path over which 
to route the data [column 4 «lines 48-68» | column 8 «lines 58-62» where : the load on the 
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paths is distributed between the VMs because each VM is assigned a specific data limit and 
then must reenter the queue before being able to transfer more data. The load is therefore 
distributed between the VMs based on the path's availability and the VM's transfer 
priority], 

u> As to claim n, Saito discloses if a decision is made not to route the data transfer 
request, the data transfer request is placed on a queue for routing at a later time [column 7 
«lines i8-26»]. 

I3> As to claim 14, Saito discloses a computer program embodied in a tangible medium, 
the computer program executing a virtual computer system in support of a plurality of VMs, 
the virtual computer system having access to a multipath data storage system, the computer 
program comprising: 

a resource manager for sharing system resources between the plurality of VMs 
[Figure 1 «item I3» where : the queuing manager provides sharing of the paths between the 
VMs]; and 

a storage path manager for routing data between the plurality of VMs and the data 
storage system, over the multiple data paths [Figure 1 | Figure 4 «item 22, 23»], 

wherein the computer program determines VM-specific information and multipath 
routing information and the storage path manager makes multipath routing decisions based 
both the VM-specific information and the multipath routing information [column 3 «line 
67» to column 4 «line i4» | column 6 «lines 36~56»]. 
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I4> As to claim 15, Saito discloses the VM-specific information and the multipath routing 
information are used together when making decisions regarding the sharing of system 
resources [column 4 «lines i-ii» | column 7 «lines I3'52»]. 

I5> As to claim 16, Saito discloses the decisions regarding the sharing of system resources 
are based on a proportional share approach [column 4 «lines i-ii» where : each VM has a 
proportional share of the resources based on the data transfer limit]. 

i6> As to claim 17, Saito discloses a VM manager for controlling the general operation of 
the plurality of VMs [Figure 7 «item 23» | column 8 «lines 20-28» where : the controller 
manages the data transfer operations of the VM], 

I7> As to claim 18, Saito discloses a the VM-specific information and the multipath 
routing information are used together when making decisions regarding the management of 
the plurality of VMs [column 8 «lines 20-39» : where the controller manages the queue and 
transfer operations of the VM], 

i8> As to claim 19, Saito discloses the VM manager and the resource manager are both 
implemented in a single software unit [Figure 1 «item I2»]. 
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I9> As to claim 22, Saito discloses a method for selecting a path to be used for data 
transfer between a VM within a virtual computer system and a storage unit within a 
muitipath data storage system, the virtual computer system comprising a plurality of VMs, 
the method comprising: 

determining which VM within the virtual computer system is involved in the data 
transfer [column 6 «lines 34-35 and 43-46»]; 

determining a plurality of available paths over which the data may be routed [column 
6 «lines 36-42»]; 

based on the particular VM involved in the data transfer and the available paths over 
which the data may be routed, selecting a path over which to route the data [column 6 «lines 
47-56»]. 

20> As to claim 23, Saito discloses the selection of a path over which to route the data is 
further based on information regarding data loads over which the data may be routed 
[column 3 «line 67» to column 4 «line n» | column 6 «lines 8-22» : decision based in part on 
the queued requests]. 



2i> As to claim 24, Saito discloses the selection of a path over which to route the data is 
further based on relative priorities for the plurality of VMs [column 4 «lines 
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22> As to claim 25, Saito discloses the selection of a path over which to route the data is 
further based on system resource allocations for the plurality of VMs [column 4 «lines i-ii» 
where : the priority determines the allocated data limits for each VM], 

23> As to claims 26 and 27, Saito discloses selection of a path over which to route the data 
is based on a load distribution algorithm [column 4 «lines 48-68» | column 8 «lines 58-62» 
where : the load on the paths is distributed between the VMs because each VM is assigned a 
specific data limit and then must reenter the queue before being able to transfer more data. 
The load is therefore distributed between the VMs based on the path's availability and the 
VM's transfer priority], where the algorithm is a load balancing algorithm [column 4 «lines 
48-68» I column 8 «lines 58-62» where : the load between the VMs is balanced based on their 
priorities]. 

Claim Rejections * 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

24> Claims 8, 28, and 29 are rejected under 35 U.S.C §i03(a) as being unpatentable over 
Saito, in view of Uchino, U.S Patent No. 5.572.694.. 
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25> As to claim 8, Saito does not expressly disclose a first VM's requests are routed over a 
first data path as long as the first data path is available, and a second VM's requests are 
routed over a second data path as long as the second data path is available. 

Uchino remedies this deficiency. Uchino is directed towards input/output control 
method for a virtual machine system [column 1 «lines io-i8»]. Uchino expressly discloses 
that allocating a first path to a first VM and a second path to a second VM [Figure 6 | 
column 8 «lines i9-28»]. It would have obvious to one of ordinary skill in the art to have 
incorporated Uchino's teachings into Saito's virtual machine system in order to provide 
Uchino's path allocation functionality. One would have been motivated to modify Saito 
because Uchino discloses that the ability to assign access paths to virtual machines enables 
easier access to input/output storage devices [column 5 «lines 6o-65»], 

26> As to claim 28, it does not teach or further define over the limitations of claims 1 and 
8, supra. Therefore, claim 28 is rejected for at least the same reasons set forth for claims 1 and 
. 8. 

27> As to claim 29, Saito discloses the one or more data storage units are connected 
directly to the virtual computer system [Figure 1]. 



28> Claims 9 and 10 are rejected under 35 U.S.C §i03(a) as being unpatentable over Saito in 
view of van Rietschote et al, U.S Patent No. 7.093.086 ["Van Rietschote"]. 



Application/Control Number: 10/665,779 P a g e 10 

Art Unit: 2152 

29> As to claims 9 and 10, Saito does not expressly disclose indicating whether a failure is 
occurring on one of the paths over which the data could otherwise have been routed, and 
where the VM is temporarily suspended if a failover is occurring on one of the paths. 

Van Rietschote remedies this deficiency. Van Rietschote discloses detecting a failure 
occurring on one of the paths, and where the VM is temporarily suspended if a failover 
occurs on one of the paths [column 1 «lines i3-25» | column 4 «lines i8-35» where : van 
Rietschote detects whether a computer system on the network path has failed. The computer 
system failing is analogous to a failure occurring on one of the paths because the computer 
system is on the network path]. 

It would have been obvious to one of ordinary skill in the art to incorporate Van 
Rietshote's teachings into Saito's virtual machine system. One would have been motivated to 
modify Saito to include the suspension and detection functionality taught by Van Rietschote 
in order to provide disaster recovery capability into Saito's system. 

30 Claims 12, 13 and 21 are rejected under 35 U.S.C §io3(a) as being unpatentable over 
Saito, in view of van Rietschote et al, U.S Patent No. 7.203.944 ["Rietschote"]. 

3i> As to claims 12 and 13, Saito does not expressly disclose if a decision is made not to 
route the data transfer request, a further decision is made whether to suspend or migrate the 
VM. Rietschote remedies this deficiency. Rietschote is directed to balancing loads on 
computer systems that execute a plurality of virtual machines [column 2 «lines I2-I5»]. 
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Rietschote expressly discloses either migrating or suspending a VM from a first 
computer system to a second computer system if the first is unable to handle the load from 
the VM [column 2 «lines i2-24» | column 6 «lines I2-i6» | column 7 «lines 4-22»], based on 
several factors including whether or not the system can handle the I/O (data transfer) 
requests from the VM [column 5 «lines 4~i6»]. It would have been obvious to one of 
ordinary skill in the art to have incorporated Rietschote's suspend and migrate functionality 
into Saito's virtual machine system. One would have been motivated to modify Saito with 
such functionality in order to increase the fault tolerance and load balancing capabilities of 
Saito's virtual machine system, as described by Rietschote. 

32> As to claim 21, Saito does not expressly disclose a storage virtualizer. Rietschote 
discloses a storage virtualizer for presenting one or more portions of the data storage system 
to one or more of the VMs as one or more virtual disk drives [Figure 2 «item 34»] as well as a 
VM manager and resource manager [Figure 1 «items 38 and 48»]. It would have been obvious 
to one of ordinary skill in the art to incorporate Rietschote's storage virtualizer into Saito's 
virtual machine system. One would have been motivated to modify Saito to obtain the 
benefits of a storage virtualizer, including providing a link from the virtual disk drives to the 
VMs [see Rietschote, column 5 «line 63» to column 6 «line I7»]. 



33> Claim 20 is rejected under 35 U.S.C §i03(a) as being unpatentable over Saito. 
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34> Saito does not expressly disclose a kernel but does disclose that the VM manager, the 
resource manager and the storage path manager are integrated together within a virtual 
machine monitor [Figures 1 and 7]. Saito's virtual machine monitor is analogous in 
functionality to the claimed kernel. 

35> Claims 30 and 31 are rejected under 35 U.S.C §io3(a) as being unpatentable over Saito 
and Uchino, in further view of Rietschote. 

36> As to claims 30 and 31, Saito does not expressly disclose the one or more data storage 
units are connected to the virtual computer system through a network, where the network is 
a storage area network. In a similar system, Rietschote does disclose one or more data storage 
units are connected to the virtual computer system through a network, where the network is 
a storage area network [Figure 1 | column 1 «lines i8-2i»]. 

It would have been obvious to one of ordinary skill in the art to incorporate 
Rietschote's teachings of a storage area network into Saito's virtual machine system. One 
would have been motivated to modify Saito in order to update its system to be compatible 
with different networks and technologies as taught by Rietschote. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Videki, II, U.S Patent No. 4.396.984; 
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Jagannathan et al, U.S Patent No. 5.692.193; 
Flynn, Jr., U.S Patent No. 6.453.392; 
Albert et al, U.S Patent No. 6.970.913; 
van Rietschote, U.S Patent No. 7.213.246. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dohm Chankong whose telephone number is 571.272.3942. 
The examiner can normally be reached on Monday-Friday [8:30 AM to 4:30 PM]. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bunjob Jaroenchonwanit can be reached on 571.272.3913. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 



OR CANADA) or 571-272-1000. 
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